Introduction
Sexual transmission has become the main route of HIV transmission in China since 2007 [1] . Men who have sex with men (MSM) bear a disproportionate share in new HIV diagnoses. According to a 2011 estimate [2, 3] . By the end of 2011, it was estimated that 780,000 people would be living with HIV/AIDS (PLHIV) in China with 17.4 % estimated to have been contracted through male homosexual contact [4] . Unprotected anal intercourse (UAI) remains the riskiest sexual behavior for HIV acquisition and/or transmission outside of injection drug use [5, 6] .
Reduction of HIV risk and engagement in HIV preventive behaviors is dependent on more than knowledge of HIV and HIV risks [7] [8] [9] . Studies have shown that although Chinese MSM may have high levels of HIV knowledge they still engage in risk taking [10, 11] . Social norms around condom use and safe sex as well as HIV/ AIDS stigma have been used to identify those persons at higher risk for HIV transmission and HIV acquisition [8, 12, 13] . These measures have been developed and tested in a variety of settings and populations including MSM. While other efforts have been undertaken to develop context specific measures of these domains among Chinese MSM, whether using existing measures is feasible is unknown. With this in mind a cross-sectional study to pilot existing measures of condom social norms, attitudes towards safer sex and HIV/AIDS stigma among a sample of Chinese MSM in Beijing, PRC was conducted. These measures' associations with safer sex behaviors (consistent condom use) and HIV preventive behaviors (HIV testing and HIV disclosure) were explored with the intent to document whether existing measures could be recommended for use among Chinese MSM.
Methods
A cross-sectional survey of MSM in Beijing based on respondent-driven sampling (RDS). The details of the recruitment methods have been reported previously as round 1 recruitment in 2009 [14] . In brief, five hundred MSM were recruited from September to October, 2010. Participants were eligible if they were male, 18 years age or older, a Beijing resident, had sex with another man in the past 12 months (sex was defined as oral, anal, or mutual masturbation), had a valid study recruitment coupon, had not previously participated in the survey, and were able to provide written informed consent. The study was approved by the Committees for Human Research of the National Center for AIDS of the China Center for Disease Control and Prevention, Vanderbilt University and the University of California San Francisco. A computerassisted, interviewer-administrated questionnaire was used to collect information including demographic information (e.g., age, ethnicity, education, marital status, occupation, residence, income, and health insurance status), and sexual behaviors (e.g., age of the sexual debut with male and female partners, self-identified sexual orientation, role in anal sex, and the number and types of male and female sex partners in the past 6 months).Existing measures of condom social norms using a four point scale of totally agree to totally disagree [15] , attitudes towards safer sex using a four point scale of totally agree to totally disagree [16] and HIV/AIDS stigma where each item was scored yes or no [12] were piloted. These measures have been previously that have been used among MSM and other populations highly affected by HIV. HIV/AIDS stigma measures also contained three subscales that measured ''shame, blame and social isolation'', ''perceived discrimination'' and ''equity''. Measures were translated into Chinese and pilot tested with MSM community members. The present analysis focuses on the internal consistency of the measures within a sample of Chinese MSM and their relationship to HIV risk reduction behaviors (e.g. consistent condom use) and HIV prevention behaviors (e.g., HIV testing). Sexual behavior, condom use and HIV status disclosure questions for the most recent male partner and most recent female partner within the prior 6 months were measured. Finally, demographic correlates of these measures were explored.
Statistical analysis
Basic demographic and risk characteristics were tabulated. For condom social norms and attitudes towards safer sex Cronbach's alpha were calculated from the raw scores. Four point responses were dichotomized into agree/disagree to illustrate overall agreement or disagreement with each item. For HIV/AIDS Stigma total scores were calculated (coding items asked in the positive reversed) for each observation within the overall scale and the three subscales. Cronbach's alphas for HIV/AIDS stigma overall and the three sub-scales were calculated.
The measures whose Cronbach's alpha was [0.70 were analyzed with HIV risk taking and HIV prevention behaviors. For Condom social norms and attitudes towards safer sex the outcome of interest was condom use during anal sex with male and vaginal sex with female partners. For stigma and discrimination and the two sub-scales with Cronbach's alpha[0.70 the outcome of interest was ''never had an HIV test'' and ''never talked about HIV/AIDS with male partners''. For each of these analyses odds ratios (OR), 95 % Confidence Intervals (CIs) and p values using bivariate logistic regression were calculated. For multivariable analyses logistic regression was used to calculate adjusted odds ratios, 95 % CIs and p values. All analyses were conducted using Statistical Analysis System (SAS 9.3 for Windows; SAS Institute Inc., NC, USA) software. Table 1 describes the demographics and sexual behaviors among our sample of Chinese MSM. The majority of men in this study were Han (93.8 %), had a high school or higher When asked about condom use during insertive and receptive anal sex similar proportions of men reported never using condoms during insertive (10.2 %) and receptive (13.8 %) anal sex. Men also reported on female sex partners and sexual behaviors with these partners. About 12 percent of the sample reported having a female partner in the past 6 months. Never using condoms with female partners during vaginal sex was reported by only 8.2 % of all MSM. Table 2 presents the measures, showing the proportion of participants who endorsed each individual item and the overall Cronbach's alpha for each composite measure. For Individual categories may not add up total due to missing data for the specific variables the condom social norms, the Cronbach's alpha coefficient was 0.97. While a majority of participants endorsed condom social norms, they did not unanimously endorse every item with between 12 and 14 % of participants not endorsing individual condom social norm statements. For attitudes and perceptions about safe sex the Cronbach's alpha coefficient was 0.95. Again, the proportion of men endorsing these statements was high while a large minority (10-30 %) were not able to endorse individual items. Stigma and discrimination towards HIV/AIDS overall was measured using three sub-scales. The Cronbach's alpha for all three sub-scales combined was 0.83. The shame, blame Table 3 shows the results of bivariate analyses of condom social norms and attitudes and perceptions of safe sex in relation to condom use during sexual intercourse by gender of partner and sexual act. Higher levels of endorsement of condom social norms were significantly associated with always using condoms during insertive anal sex with a man (Odds Ratio (OR) 2.39, p \ 0.001), always using condoms during receptive anal intercourse with a man (OR 1.90, p \ 0.001) and with always using condoms during any anal sex with male partners (OR 2.49, p = 0.001). Higher levels of endorsement of condom social norms were also associated with condom use during vaginal sex with a female partner (OR 5.28, p = 0.027). Higher levels of endorsement of positive attitudes and perceptions of safer sex were also significantly associated with always using condoms during insertive anal sex with a man (OR 9.44, p \ 0.0001), always using condoms during receptive anal intercourse with a man (OR 6.86, p \ 0.001) and with always using condoms during any anal sex with male partners (OR 13.38, p \ 0.001) but only marginally significantly associated with condom use during vaginal sex with a female partner (OR 3.68, p = 0.146). Table 4 shows the results of bivariate analyses of stigma and discrimination towards HIV/AIDS and their relationship with two important HIV prevention related behaviors. The overall measure of stigma and discrimination towards HIV/AIDS had a significant relationship with never having an HIV test (OR 1.94, p = 0.049) and with lack of discussion of HIV/AIDS with male sexual partners (OR 2.04, p = 0.032). Following previous analyses of this scale, the shame blame and social isolation and the perceived discrimination sub-scales were tested against the same two outcomes. Increased shame, blame and social isolation scores had a significant association with never having an HIV test (OR 6.40, p \ 0.001) and with lack of discussion of HIV/AIDS with male sexual partners (OR 5.32, p \ 0.001). Perceived discrimination did not have significant associations with either outcome. Finally, the exploration of demographic correlates of these measures suggest only a relationship between low condom social norms and older age (adjusted odds ratio (AOR) 1.36, p = 0.013), less education (AOR 1.36, p = 0.0417), low employment (AOR 2.09, p = 0.0356) and not being a registered Beijing resident (AOR 2.37, p = 0.0434). Low positive attitudes towards safer sex and high shame, blame and social isolation had no significant demographic correlates (Table 5) .
Results

Discussion
While HIV risk research in China among MSM has typically focused on knowledge and behaviors, complex psychometric measures that measure underlying attitudes that influence behaviors have received less attention. Existing measures of condom social norms, attitudes and perceptions towards safer sex and HIV/AIDS stigma and discrimination appear to be appropriate for use among Chinese MSM. Overall, all three measures had high internal reliability suggesting construct validity among Chinese MSM. Moreover, condom social norms and attitudes towards safer sex had the expected positive relationships with condom use with male sex partners but not with condom use during vaginal sex with female partners. Attitudes of shame, blame and social isolation HIV/ AIDS were positively associated with never having an HIV test and never talking about HIV/AIDS with male sex partners. A finding similar to that of Genberg et al. [12, 17] , 2009. Our results also suggest that in perhaps some cases measures and scales developed in other settings [12, 18, 19] (e.g. outside of China or Asia) can readily be tested in China and found to be valid for use among Chinese MSM rather than entirely new measures being developed through extensive development and psychometric testing/analysis. While the exploration of demographic correlates found few significant relationships between the measures tested here, low condom social norms were associated with a number of specific characteristics. This finding offers the opportunity to focus HIV prevention efforts around changing condom use norms towards a segment of the MSM community most in need of this intervention.
There are limitations to this study. First, this study was among MSM in Beijing, the capital of China. Results may not apply to all MSM throughout China particularly in less urban or rural settings [20, 21] . Nonetheless, it appears that these measures can be used among Chinese MSM and should can be implemented in various settings throughout China. Second, although RDS was used to accrue the study sample RDS weights were not used to generate population prevalence estimates of the psychometric measures tested here. RDS weighting is designed to give population prevalence estimates for simple univariate indicators. It is unclear how RDS weighting would perform when used with measures of complex constructs [22, 23] . Additionally, it is unclear if a sample of 500 can adequately represent the entire MSM population of a mega-city the size of Beijing. With these considerations in mind, the analysis and inference was focused on the sample at hand and to focus on internal rather than external validity.
Despite these limitations, the present findings suggest a variety of new ways to measure important determinants of behavior among Chinese MSM. Moreover, these results suggest that existing psychometric measures may well be useful among Chinese MSM even if they were developed in a different culture or context. Being able to use existing measures has the potential to expedite this type of inquiry among a population highly impacted by HIV [24, 25] . Though overall condom use rate is comparatively low, we cautiously recommend the use of these measures among Chinese MSM.
Finally, using these types of measures in other communities of MSM may help identify segments of the MSM population most in need of tailored HIV prevention interventions. Furthermore, identification of specific aspects of stigma in our study (i.e., shame blame and social isolation) towards HIV/AIDS as a factor related to not engaging in key HIV risk reduction behaviors, suggests that stigma reduction initiatives need to be tailored to specific aspects of stigma to have maximum impact among Chinese MSM.
